Technology has always created new opportunities for storytelling, but in the last few decades the rate of change in technology has accelerated enormously, and our technological platforms have become fluid and uncertain. This is a problem because there is a relationship between the affordances and characteristics of the technology, and the poetics of our storytelling using that technology. In essence, different types of technology are good for telling different types of story in different ways, and yet technology is developed without any sense of its embedded poetics, and writers are left to experiment with the results. For example, location-based systems are now common, and there are many apps that experiment with location and storytelling, but the poetics of location-based narratives are poorly understood, and thus have not informed the development of those apps. In this paper we present a research framework, drawing on techniques from participatory design, UX, and Games Design, for exploring how writers can be involved in the process of building new software and as a result co-create both location-based technology and new location-based narrative forms.
INTRODUCTION
Technology and storytelling have co-evolved over thousands of years and the narrative forms we are familiar with today are a result of this evolution. This has superficial effects (for example, the physical size of a codex has impacted the practical length of a novel) but also deeper poetic effects -encouraging particular types of story, and particular ways of writing.
Poetics is the theory of literature, and is typically applied to a wider variety of forms than just poetry. It is focused on how the parts of the text together create a reaction in the reader. In digital technology we see an explosion in the number of ways that a text can be formed (with a myriad of possible structural forms and media types), this enables wide experimentation, but has made the development of digital poetics challenging. Similarly, the lack of a strong critical sense of how digital stories are told has meant that new technology is developed without the benefits of this understanding. It makes digital storytelling an exciting and experimental area, but also means that it has been difficult to create general tools that are useable by a wide variety of authors.
In our work we are interested in exploring the poetics of location-based storytelling. There is a historical trend in the world of hypertext to identify patterns and create common models, at both the technical level and also in terms of the creative process [2] . These are founded on the critical theory of hypertext that seeks to understand how readers and authors negotiate meaning out of non-linear storytelling [18] . But as location-based systems are relatively new, the theoretical understanding of location-based narratives is still in its early stages; examples include attempts to categorise tour guides [17] , to analyse the user experience of nonlinear situated narratives [3] , and to explore the boundaries between storytelling and games [4] . Location aware narratives are poetically distinct from existing forms of narrative; due to their connection to location which itself may refer to the audiences context, a location within the narrative itself, or the context of the author. The impact on the narrative, and subsequently the poetics, can be via a number of mechanisms, including adaptation and interactivity.
In previous work we have highlighted the need to understand poetics in order to properly support emerging digital narrative forms [9] , and have argued that this can best be achieved through an evolving and iterative approach that brings together software design, authoring and education.
In this position paper we explore how this might be achieved for location-based systems and stories as part of the engineering process. Our idea is to draw on participatory and co-design techniques, user experience (UX) design and Games design, and propose a research framework where this leads to practical deployments and critical evaluations of different fictional and non-fictional works.
BACKGROUND
There is an increasing prevalence of personal devices and apps with location awareness. These have emerged in diverse domains such as tour guides [5] , located games [10] , educational experiences [23] and interactive fiction [16] . As well as changing Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. our experience of place, such systems have been demonstrated to alter our experience of narrative [15] offering exciting cultural potential. However, the vast majority of these tools are bespoke, taking custom approaches, deploying technology that is not reusable, and building creative skills that are not transferable. Therefore there is a real need to build a better theoretical understanding of what it means to construct location-based narratives and experiences, a poetics of location-based storytelling, which could then be embedded in improved tools, common models, and eventually standards.
Despite a history of experimental digital storytelling and critical analysis of digital stories (e.g. the classic Hypertext 'Afternoon' [22] ) there is little understanding of how technology shapes, and could be shaped by, the narratives it carries. Partly this is due to the difficulties of interdisciplinary work between the Humanities and Computer Science and partly the lack of techniques available for Software Engineers. However, the last decade has seen Software Engineering start to explore nonfunctional applications more seriously, as represented by UserExperience (UX) research in areas such as ludic and emotional applications [11] . Substantial investment in interdisciplinary domains (such as the Digital Humanities and Web Science) has also begun to change the context of research. It is therefore an opportune time to explore the question of how critical literary theory can inform software design.
Location-based narratives are an ideal test-bed for this exploration. Location-based technology is now prevalent, and smart devices mean that our interaction with the Web and other forms of digital content now occur in a wide variety of locations and contexts. There is cultural and economic significance too, in that our storytelling culture is changing, with an increasing interest in transmedia storytelling [14] , and a significant appetite for interactive storytelling (both online, and in the form of games). In both of these areas the lack of sophistication in narrative structure is a recognised problem [12] , but there are no agreed solutions, and no clear understanding of how to develop new solutions.
The presence of potentially interactivity within location aware narrative raises further potential issues. Interactivity has previously been identified as potentially damaging to narrative cohesion, despite increasing audience immersion [1] . This impact of cohesion could potentially also affect the resulting poetics of a location aware narrative and further raises the question of whether an analysis of the experience of one individual is relevant to that of another.
PROPOSED RESEARCH FRAMEWORK
The proposed research framework consists of a significant co-design exercise based around multiple staggered locationbased story projects (shown in Figure 1 , using three story projects as an example). Each story project is a separate activity with an independent location, and unique set of writers and stakeholders.
All three story projects will be developed through co-design, this is an established design process that seeks to draw all stakeholders equally into a mixed development team, blurring the lines between developer and client. In previous work we have developed a number of techniques for applying co-design to software creation in the mobile learning domain [20] , and here we intend to develop these methods further, but in the creative space. Unlike traditional user-led design co-design makes no assumptions about the primacy of the user view, and is thus a good method for innovative applications, where technology changes practice rather then merely supporting and entrenching existing practice [19] .
The co-design methodology we have previously established uses early brainstorming, prototyping, user-perspective modeling (such as storyboarding and scenarios), and iterative evaluation, to refine a design through a series of workshops and deployments. In this project we will augment this with the socio-cognitive approach proposed by [21] . Unlike similar participatory design methods this explicitly includes a theory-based study into the processes being discussed, and uses this to interpret the tasks being undertaken. This then functions as an analysis on not only what is done, but how people externalize their work (including their notes and diagrams, patterns of working, conventions and terminology). The socio-technical approach gives us the framework in which we can apply critical theory, and an avenue to turn those observations into design decisions, and ultimately new tools.
Figure 1: The Proposed Research Framework
Within these design sessions methods are required to allow the design team (which includes the wider stakeholders, including authors) to experiment with different structures, forms and presentations. Partly this can be achieved by rapid prototyping within each Story Project (where multiple iterations of software are brought back to design meetings for refinement), but we also propose to use Physical Prototyping, a technique used with games design [8] , where paper and pen mockups are used to explore rules and structures. Physical Prototyping has the advantage of inclusivity, as even non-technical members of the design team can participate in high-level design decisions.
The story projects will be staggered to allow the design and development process to move from one story project to the next, with the expectation that the lessons learned (and technology developed) in one story project will become the starting point for the next.
Each project will have three distinct phases. The first phase will be the focused co-design activity using the methods described above, it will also give the writers time to research the space and develop narrative themes and ideas. The second phase will be fieldwork, an extended period in which writers use the tools that emerge from the co-design to create narrative works; development work will continue into the first half of this phase in order to support this activity. The third phase will be evaluation, this will involve public engagement with the work created, and evaluation of the experience (of both authors and readers).
Development should halt mid-way through the Fieldwork phase to allow a stable platform for writers to engage with to emerge. Development and design effort can then move to the next Story Project. The Fieldwork completes with a deployment, where the software is released with the example stories completed, and the final stage of Evaluation begins. This is where the poetics developed in the co-design is applied (in a critical way) and refined.
There are a number of techniques available to undertake this evaluation, including deep reading of the created works by critical experts, and ethnography of usage. However, we also expect to be able to use techniques from UX evaluation, including experience clips (short video clips provided by users that summarise their thoughts and feelings) [13] , and experience deconstruction (a method for eliciting the specific properties values and effects of a given experience) [6] .
At the end of the last Story Project the research enters a Synthesis stage in which the lessons across (what might be quite different) story projects are brought together. This final stage offers two important opportunities not available within the story projects themselves.
Firstly the experiences of both readers and writers across the story projects can be compared. This can be done through qualitative techniques such as semi-structured interviews of the authors, and focus groups of readers. UX techniques such as Repertory Grids may also provide insights into how working with different structures and approaches affects the experience of reading and writing location-based stories [7] .
Secondly the co-design methodologies can be reflected on, and the design process compared with the outcomes. A case study format provides a good structure for recording the reflection, enabling factors that are unique to a particular story project to be included in the analysis.
The overall objective of this framework is to explore how emerging poetics can inform software engineering, specifically the design of innovative location-based software. In particular to answer the following research questions: 1) What are the poetics of location-based storytelling? Our assumption being that the character of place and affordances of the location-based technology (including the available adaptive structures and levels of interactivity) will shape narrative, and in turn that the narrative will shape the experience of place.
2) How can these poetics be reinforced/encouraged through software? Exploratory work in the story projects will transition into a more focused analysis of how narrative structures relate to the location-based technology, and which authoring processes are common or especially useful to authors. The staggered nature of the story projects means that the analysis of each story project can inform the technology development for the next project. In this way we hope to achieve the iterative evolution that we have previously identified as critical, developing tools that support the emerging poetics, encourage additional exploration, and in turn informing the next stage of co-design.
3) What are the processes/practices that enable critical theory to inform software design and engineering? Existing co-design methods will form a good basis to begin with, but by reflecting on the interactions between authors and developers, and on the way in which critical observations transform into new technology requirements, it should be possible to refine these methods for critical theory in the first story project, and in the second two story projects, develop and evaluate new co-design interaction methods.
CONCLUSION
Digital storytelling is increasingly diverse and important. Location-based narratives are a relatively new development and have huge cultural potential, but are only just beginning to be properly explored. This is because of the chaotic nature of app development, and a lack of theoretical understanding of what it means for digital narratives to be situated and contextual. In this position paper we have outlined a research framework to explore the poetics of location-based narratives, including the co-design and prototyping of authoring tools that embody those poetics and enable practical creative works to be developed and evaluations and analyses of those works to occur.
By bringing together computer scientists, hypertext theorists, and narrative and literary experts we can explore interdisciplinary ways of working together and building systems that lead to real innovation in both technology and the creative arts.
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